Abstract A first measurement of single target spin asymmetry (SSA) from semi-inclusive electroproduction of charged pions from a transversely polarized 3 He target in deep-inelastic-scattering kinematics will take data in Hall A at Jefferson Lab in 2008. Such SSA will allow for an extraction of the much desired information on the Collins and Sivers asymmetry from the ''neutron'' in order to probe the quark transversity distributions. The experiment will be a coincidence measurement with the BigBite spectrometer detecting the scattered electrons and the left-arm HRS spectrometer detecting the charged pions. The prospect of future 11 GeV measurements at Jefferson Lab in Hall A using a solenoid magnetic detector system is also discussed in this talk.
Introduction
Understanding the structure of the nucleon from the underlying theory of strong interaction in terms of quark and gluon degrees of freedom of quantum chromodynamics (QCD) is a fundamental and challenging task in physics. The investigation of the nucleon structure experimentally and theoretically has been more than ever intense in the last two decades or so, largely due to progress and breakthrough achieved both in experiment and theory. With the development in polarized beam, recoil polarimetry, and polarized target technologies, polarization experiments have provided more precise data on quantities ranging from electromagnetic form factors of the nucleon [1, 2] from elastic electron-nucleon scattering to spin structure functions [3] probed in deep inelastic lepton-nucleon scattering. At the same time, significant theoretical progress in areas ranging from effective field theories to lattice QCD calculations has been made in describing these data and in providing new insight in understanding the structure of the nucleon.
Deep-inelastic scattering has been proven since the 1960s as a powerful probe of the internal quark structure of the nucleon by studying the quark distribution functions. At leading twist after integrating over the transverse momenta of quarks, three quark distribution functions describe the internal dynamics of the hadrons completely: the unpolarized parton distribution f 1 , the longitudinal polarized parton distribution g 1 , and the quark transversity distribution, h 1 . The f 1 has been extracted with excellent precision over a large range of x and Q 2 after several decades of experimental and theoretical efforts. The comparison of the f 1 structure functions in a large Q 2 range with QCD evolution equations has provided one of the best tests of QCD. The g 1 function has been determined with reasonable precision over a smaller region of x and Q 2 from polarized DIS experiments carried out at CERN, SLAC, DESY in the last two decades, and most recently at JLab and at RHIC from polarized proton-proton scattering. What remains elusive is the transversity function, h 1 , a chirally odd quark distribution function. It probes the relativistic nature of the quarks inside the nucleon and the lowest moment of h 1 measures a simple local operator, known as the ''tensor charge'', which is analogous to the axial charge, and can be calculated from lattice QCD.
Because of its chiral-odd nature, the experimental determination of the transversity function requires an additional chiral-odd function, for example, doublepolarized Drell-Yan processes, single target spin azimuthal asymmetries from semi-inclusive DIS pion electroproduction, double spin asymmetries in L production from e-p and p-p reactions and other processes, and single-spin asymmetries from double pion production from e-p scattering. The single (target) spin azimuthal asymmetry can arise from the following mechanisms: the so-called Collins mechanism and the Sivers mechanism for semi-inclusive DIS electroproduction of pions. The quark transversity function in combination with the chiral-odd Collins fragmentation function [4] gives rise to an azimuthal (Collins) asymmetry in sinð h þ S Þ, where h and S are the azimuthal angles of the hadron (pion) and the target spin axis with respect to the virtual photon axis and relative to the lepton scattering plane, respectively. The Sivers asymmetry [5] [6] [7] refers to the azimuthal asymmetry in sinð h À S Þ due to the correlation between the transverse target polarization of the nucleon and the transverse momentum of the quarks, which involves the orbital angular momentum of the unpolarized quark [8, 9] .
The first single target spin azimuthal asymmetry measurement by the HERMES collaboration [10] from semi-inclusive DIS pion electroproduction using a longitudinally polarized proton target showed significant non-zero asymmetries, which generated a lot of theoretical [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] and experimental interest. Recently, the HERMES SSA results [22] were obtained from a transversely polarized proton target from semi-inclusive electroproduction of pions in DIS kinematics. Signals due to the unknown Collins fragmentation function in conjunction with the
